A Double-Blind, Phase I, Single Ascending Dose Study to Assess the Safety, Pharmacokinetics, and Pharmacodynamics of BOS161721 in Healthy Subjects.
The purpose of this study was to assess the safety, tolerability, pharmacokinetics, pharmacodynamics, and immunogenicity of BOS161721, a humanized immunoglobulin G1 triple mutation (M252Y/S254T/T256E) monoclonal antibody that inhibits interleukin-21 (IL-21) bioactivity. This randomized, single-center, double-blind, placebo-controlled study randomized healthy volunteers 3:1 to single ascending intravenous and subcutaneous doses of BOS161721 (range 1-240 mg) or placebo. BOS161721 and placebo groups had similar rates of adverse events, mostly mild; none led to study discontinuation. There were no clinically significant findings in physical examination, vital signs, or laboratory assessment. In the pooled BOS161721 population, four subjects (8.5%) tested antidrug antibody-positive predose, and seven (14.9%) postdose. Absolute CD4+ lymphocyte count remained normal throughout follow-up. BOS161721 administered subcutaneously was absorbed slowly, with a median time to maximum concentration (Tmax ) of 144 hours across doses (range 1-15 days) and a mean apparent terminal elimination half-life of 80-87 days for doses ≥ 30 mg. Area under the concentration-time curve from time zero to infinity (AUC0-inf ) and maximum observed concentration (Cmax ) were linear across doses > 10 mg. Subcutaneous bioavailability was 64%. Phosphorylated signal transducer and activator of transcription 3 (pSTAT3) decreased dose-dependently with threshold characteristics at doses of ≥ 10 mg. Downregulation in BATF, IL6, LAG3, and SOCS3 genes caused by IL-21 stimulation was reversed dose-dependently. BOS161721 was well-tolerated across doses, suppressed IL-21-induced pSTAT3 dose-dependently, and reversed downregulation of genes critical to tolerance induction and T-cell exhaustion induced by IL-21. Further clinical studies are ongoing in patients with systemic lupus erythematosus, in which IL-21 has a pathogenetic role.